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(57) ABSTRACT

The invention provides for a metallic cutting ring for a screw
connection for sealingly connecting a tube to an attachment
part, which metallic cutting ring has a tube abutment section
and a cutting section which adjoins the tube abutment section
in the axial direction. The cutting section having a stop which
points radially outward from the outer periphery of the cutting
ring and has a stop face, which runs transversely with respect
to the cutting ring longitudinal axil, for the attachment part.
The stop for the attachment part has an annular peripheral
stop edge which projects beyond the stop face.

4 Claims, 2 Drawing Sheets
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1
METALLIC CUTTING RING

CROSS REFERENCE TO RELATED
APPLICATIONS

This application claims priority to PCT/EP2005/0353899
filed Aug. 8, 2005, which claims priority from DE 20

2004012473.4 filed Aug. 10, 2004.

FIELD OF THE INVENTION

The present invention relates to a metallic cutting ring for

a screw connection for sealingly connecting a tube to an
attachment part.

BACKGROUND OF THE

INVENTION

Screw connections having similar rings are known from
DE-B 1167608, DE-B1175639,GB 1117987 Aand U.S.
Pat. No. 2,406,488, 1n all of which screw connections, how-
ever, the stop for the stop part 1s situated on the end side of the
cutting ring.

For example, DE-B 1 167 608 describes a threaded attach-
ment joint for tubes comprising an attachment piece which
has an end face which runs perpendicular to the tube axis and
a stmilarly-running annular face for supporting the tube end.
In addition, the threaded joint comprises a sleeve nut which
encloses the tube end and can be screwed onto the attachment
piece, and a hardened sealing ring, which 1s arranged on the
tube end. As the sleeve nut 1s tightened, the hardened sealing
ring bites with a radially inward aligned cutting edge, which
1s arranged 1n the region of 1ts rear end, into the tube outer
face. The hardened sealing ring also bites with an end-side
annular cutting edge, which can also be regarded as a stop,
into the end face of the attachment piece, with that part of the
sealing ring being guided, with little play, at the outside by the
wall of the cylindrical bore adjoiming the end face, and at the
inside by the outer face of the tube end.

DE-B 1175 639 describes amethod for producing a sealing,
ring for tube connections. The sealing ring 1s between the
receiving cone ol an attachment piece and a press-in piece,
which interacts with said attachment piece, and bites with a
hard cutting edge 1nto the outer casing of the tube. This outer
casing 1s to be attached as said press-in piece 1s axially dis-
placed, with the front part of the sealing ring being altered
from a cylindrical shape into a conical shape by means of
rotating rollers until a lug 1s formed, which projects beyond
the outer edge of the front part.

GB 1117 987 A describes a tube coupling with which, as a
tube 1s attached, the tube end can be expanded. Serving this
purpose 1s a ring, referred to as a “tube-flaring sleeve™, which
fixedly holds the tube which 1s to be expanded by means of a
radially inwardly aligned cutting edge when, during attach-
ment, the end of said tube 1s pressed against a conical, cen-
trally arranged expanding body, referred to as a “flaring mem-
ber”. At the end side, the expanded tube portion comes 1nto
contact with a radially outer conical face of a mating bore.
The rning, at the end side which faces towards the expanding
body and the mating bore, has a radial cutting edge and
axially outwardly and imnwardly aligned inclined faces which
have different bevel angles and are matched to the conical
faces of the expanding body and the mating bore.

A tube connection having a cutting ring 1s also recited 1n
U.S. Pat. No. 2,406,488. The cutting ring has a flange which
points obliquely radially inward and, during attachment, 1s
bent back, by an attachment piece which bears against 1t, from
an original inclined position into a position aligned approxi-
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mately perpendicular to the longitudinal axis of the connec-
tion, and thereby cuts 1nto the casing of the tube which 1s to be
connected. The cutting ring also has on an end face, an axially
aligned annular rib which, during attachment, comes into
contact as a stop against the attachment piece and thereby
stops the bending movement of the flange.

A metallic cutting ring which corresponds to the type
specified 1n the Background Section 1s known from DE 33 41
726 Al. Said document describes a screw connection for
sealingly connecting a tube to a tube connecting part or
screw-1n part, composed of a body. The body has a bore which
narrows conically 1n a continuous fashion from an end face to
the mterior of the body. A nut, which can be screwed onto the
body, has a bore, which narrows conically away from the
body. A mtermediate ring 1s provided with 1ts end facing the
body with a plurality of radially inwardly aligned cutting
edges and 1s held 1n a clamped fashion between the conical
bore 1n the body and the conical bore in the nut. This 1s
intended to achieve the object of providing, with the interme-
diate ring, a cutting ring which, while having a high degree of
axial strength, has a low degree of deformation work 1n the
radial direction. This 1s achieved in that axially aligned ribs
are arranged so as to be uniformly distributed on the periphery
of a solid region of the cutting ring. It 1s possible by means of
a targeted formation o the ribs to provide the cutting ring with
an elastic behavior, which 1s matched to the respective
requirements. In order to additionally provide that assembly
process 1s complete, the nut-side conical stop faces of the
solid region and the rib region are offset against one another
in a defined way. In the known cutting ring, an annular bead 1s
provided on the nut-side end with the ribs being situated on
the outside of said annular bead. Also, a tube abutment section
1s Tormed 1n the region of said annular bead. Where an 1nner
lateral surface of said region encloses, 1n a positively engag-
ing manner, the outer lateral surface of the tube, which 1s to be
connected.

The tube abutment section 1s adjoined in the axial direction
towards the body by a cutting section, which has a stop that
points radially outward from the periphery of the cutting ring
and runs transversely with respect to the cutting ring longi-
tudinal axis for the attachment part. In one embodiment, a
stop face of the stop runs perpendicularly to the longitudinal
axis of the ring, and 1n a further embodiment, obliquely with
respect to the longitudinal axis of the ring, and 1n each case
merges 1into said ribs, which are situated further radially out-
ward. The stop face acts as a tightening limiter as the nut 1s
tightened. That 1s to say, when the stop face comes 1nto firm
contact with the attachment part, the tightening torque
increases abruptly, thereby signaling the end of the assembly
Process.

In contrast to DE-B 1 167 608, the cutting ring of DE 33 41
726 Al, permits a limitation of tightening during assembly,
and the arrangement of an additional sealing edge 1n the front
ring region.

SUMMARY OF THE INVENTION

The present invention 1s based on the object of providing a
metallic cutting ring with improved ease of assembly, and
therefore a more cost-effective method for producing the
threaded joint, while providing a high degree of sealing
action.

In at least one embodiment, a cutting ring with a stop for an
attachment, part, wherein the stop has an annular peripheral
stop edge which projects beyond the stop face 1s provided.

The embodiment first makes 1t possible to provide a screw
connection for sealingly connecting a tube to an attachment
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part, wherein the screw connection has an increased level of
functionality, since the annular peripheral stop edge, which
projects beyond the stop face, forms an additional sealing
edge. In addition, 1t 1s possible to reduce the assembly expen-
diture in producing the screw connection 1n that the stop edge,
which 1s more easily deformable than the stop face, provides
tolerance compensation with regard to the axial length
dimension of the ring or of the attachment part.

BRIEF DESCRIPTION OF THE DRAWINGS

In order that the invention may be more readily understood,
and so that further features thereof may be appreciated, the
invention will now be described, by way of example, with
reference to the accompanying drawings 1n which:

FI1G. 1 1s an axial half-section through a screw connection
having a metallic cutting ring according to the invention,

FI1G. 2 1s an axial longitudinal section through the metallic
cutting ring of FIG. 1 according to the invention; and

FI1G. 3 1s a detail denoted 1n FIG. 2 by X.

DETAILED DESCRIPTION

In the different Figures of the drawing, identical and mutu-
ally corresponding parts are always provided with the same
reference symbols and are therefore also generally described
only once in each case.

Referring to FIG. 1, a metallic cutting ring 1 according to
the invention 1s designed for use with a screw connection SV
for sealingly connecting a tube 2 to an attachment part 3, such
as for example, a tube piece or a screw-1n part.

The cutting ring 1 has a tube abutment section 1a and a
cutting section 15 which adjoins the tube abutment section 1a
in the axial direction. The cutting section 15 has a stop 4
which points radially outward from the outer periphery of the
cutting ring 1. The cutting section has a stop face 5, which
runs transversely with respect to the cutting ring longitudinal
axis X-X. The stop face S 1s for interfacing with the attach-
ment part 3, more specifically an end face 3a of the attach-
ment part 3.

The attachment part 3 1s provided with an axially runming
conical bore 35, into which the cutting ring 1 engages with 1ts
cutting section 1b. A nut 6 which can be screwed onto an
attachment part 3, 1s provided with an outer thread 3¢, and 1s
likewise provided, adjacent to 1ts threaded bore 6a, with a
conical bore 6b. Here, the cutting ring 1 1s clamped between,
in the region of its cutting section 15, the conical bore 35 of
the attachment part 3 and, in the region it 1ts tube abutment
section 1a, the conical bore 65 of the nut 6.

Atits side facing towards the attachment part 3, specifically
cutting section 15, the cutting ring 1 1s provided with cutting
edges 7, 8. The two cutting edges 7, 8 slide axially on the
attachment part 3 as the nut 6 1s tightened, and cutradially into
the wall 2a of the tube 2 which 1s to be connected, under the
action of the conical bore 35 until the stop 4 1s reached.

The stop 4 with 1ts radially extending stop face 5, which
runs transversely with respect to the cutting ring longitudinal
axis on the side facing towards the attachment part 3, acts as
the nut 6 1s tightened as a tightening limiter, such that when
the stop face 5 1s 1n firm contact, an applied torque for tight-
ening increases abruptly. In at least one embodiment, the stop
4 for the attachment part 3 has an annular peripheral stop edge
9 which projects beyond the stop face 5 (see FIGS. 2 and 3)
The stop edge 9 forms an additional sealing edge, and pro-
motes tolerance compensation, particularly in the direction of
the longitudinal axis X-X, during assembly.
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At the side of the nut 6, the cutting ring 1 1s supported with
its annular-bead-like tube abutment section 1a, which 1s pret-
erably conical at the outside, on the nut 6 at the outside and on
the tube 2 at the mside. As a result of the positively locking
contact against the wall 2q of the tube 2, 1t 1s ensured here that
no notching etffects occur on the tube 2 which could reduce
the strength of the tube 2.

As shown 1 FIG. 2 and more clearly in FIG. 3, 1n a
preferred embodiment the stop edge 9 divides the stop face 5
into two, one inner and one outer, annular partial faces 5a, 5b
which are arranged concentrically with respect to one
another, with the partial faces 5a, 36 1n particular having a
different angle of inclination relative to the cutting ring lon-
gitudinal axis X-X. In this way, the stop edge 9 can, while
having a high degree of stability and strength, be provided
with a contour design which 1s optimized with regard to the
abutment and the sealing action thereby produced.

FIG. 3 shows 1n particular that the inner partial face 5a
widens conically i the direction of the attachment part 3,
while the outer partial face 56 narrows conically 1n the direc-
tion of the attachment part 3, so that an obtuse angle o 1s
enclosed between the partial faces 3a, 5b. It 1s possible by
means of the selection of said angle o to define, 1n a prede-
termined way, the pressing behavior of the stop edge 9 against
the end face 3a of the attachment part 3. For example, the
tightening torque may be increased once the stop 4 has been
reached.

Particularly possible are other embodiments of the stop
face S and the stop edge 9. For example, the stop edge can be
designed to be more or less obtuse by varying the angle o. or
by means of a possible slight rounding of the tip of the edge.

The angle of inclination of the inner partial face Sa relative
to the cutting ring longitudinal axis X-X can, for example,
deviate from a perpendicular profile to only a small degree, 1n
particular, by less than the angle of inclination of the outer
partial face 5b, for example, by up to a maximum of 25° but
preferably by less than 15°. Here, it 1s possible to provide a
rounding R at a fillet generated by a recess of the outer
diameter Dla of a preferably cylindrical region 1az of the
outer contour of the tube abutment section 1a to the outer
diameter D15 of a preferably likewise cylindrical region 16z
of the outer contour of the cutting edge 15. Rounding R leads
to an optimization of the profile of the mechanical stresses in
the assembled cutting ring 1.

As a person skilled 1n the art readily appreciates, the above
description 1s meant as an 1illustration of implementation of
the principles of this invention. This description 1s not
intended to limit the scope or application of this invention 1n
that the invention 1s susceptible to modification, variation and
change, without departing from the spirit of this invention, as
defined 1n the following claims.

What 1s claimed 1s:

1. A metallic cutting ring for a screw connection for seal-
ingly connecting a tube to an attachment part, the cutting ring
having an outer periphery and comprising;:

a tube abutment section, and a cutting section adjoining the

tube abutment section 1n an axial direction;

with the cutting section including cutting edges and a stop;

said edges being disposed 1 said cutting section
opposed to said attachment part;
wherein said stop:
1s disposed closer to said tube abutment section than
said edges,
1s directed radially outward from the outer periphery
of the cutting ring, said outer periphery having an
outer diameter, and
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includes a stop face for the attachment part which 1s
disposed transversely to a cutting ring longitudinal
axis, wherein the stop has an annular peripheral stop
edge which extends beyond the stop face;

wherein the stop edge divides the stop face into an inner 5

and an outer annular partial face which are concentri-
cally disposed to each other;

wherein the partial faces have respectively different
angles of inclination relative to the cutting ring lon-
gitudinal axis;

wherein the inner partial face widens conically 1n the
direction of the attachment part;

wherein the outer partial face narrows conically 1n the
direction of the attachment part; and

wherein an obtuse angle 1s enclosed between the partial
faces.
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2. The cutting ring as claimed 1n claim 1 wherein the angle
of inclination of the mnner partial face relative to the cutting
ring longitudinal axis deviates from a perpendicular profile
relative to the cutting ring longitudinal axis by up to 25°.

3. The cutting ring as claimed 1n claim 1 wherein the angle
of inclination of the mnner partial face relative to the cutting
ring longitudinal axis deviates from a perpendicular profile
relative to the cutting ring longitudinal axis by less than 15°.

4. The cutting ring as claimed 1n claim 1, the outer periph-
ery of the tube abutment section having an outer diameter
wherein a rounding 1s provided at a fillet which 1s generated
by a recess of the outer diameter of the tube abutment section
to the outer diameter of the cutting ring.
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